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PROBLEM TO BE SOLVED: To provide a composite high-frequency component 
which actualizes small size and low power consumption for a microwave 
circuit used for the front-end part of a dual-band device. 
SOLUTION: A switch made of a GaAs semiconductor having a wide frequency 
band is used as a switch 3. To receive a signal, the switch 3 is 
connected to a 2nd diplexer 2 and the receive signal inputted to a 3rd 
common terminal a7 is outputted from a 1st output terminal a5 or 2nd 
output terminal a6. To send a signal, the switch 3 is connected to a 1st 
diplexer 1 and the transmit signal inputted to a 1st input terminal a2 
or 2nd input terminal a3 is outputted from the 3rd common terminal a7. 
Consequently, small size and low power consumption are actualized by 
decreasing the number of switches and the circuit can easily be 
controlled. 

LEGAL STATUS 

[Date of request for examination] 14. 10. 2005 

[Date of sending the examiner' s 
decision of rejection] 

[Kind of final disposal of 
application other than the 
examiner' s decision of rejection or 
application converted registration] 

[Date of final disposal for 
application] 

[Patent number] 

[Date of registration] 

[Number of appeal against 
examiner' s decision of rejection] 

[Date of requesting appeal against 
examiner' s decision of rejection] 

[Date of extinction of right] 

Copyright (C) ; 1998, 2003 Japan Patent Office 

* NOTICES * 

JP0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 



2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 
[Claim (s)] 

[Claim 1] The first diplexer which has the first input terminal, second 
input terminal, and first common terminal, The second diplexer which has 
the first output terminal, second output terminal, and second common 
terminal, It has the third input terminal, third output terminal, and 
third common terminal. Either of said third input terminal and said 
third output terminal The compound RF components characterized by having 
the switch by which change connection is made in said third common 
terminal, connecting said first common terminal to said third input 
terminal, and connecting said second common terminal to said third 
output terminal. 

[Claim 2] The frequency band where said switch carries out switching is 
a compound RF component according to claim 1 characterized by including 
the perimeter wave number band of the signal outputted and inputted on 
said the first diplexer, diplexer, or said switch. [ said ] [ second ] 
[Claim 3] The compound RF component according to claim 1 or 2 
characterized by uniting with said multilayer substrate when it has a 
multilayer substrate, and said the first diplexer, diplexer, and said 
switch are carried in said multilayer substrate or it is constituted 
inside said multilayer substrate. [ said ] [ second ] 

[Claim 4] Said multilayer substrate is a compound RF component according 
to claim 3 which are formed by calcinating two or more sheet layers 
which an electrode becomes from the ceramic substrate formed with copper 
by low-temperature baking, and is characterized by the inductor 
contained in said multilayer substrate consisting of striplines. 
[Claim 5] The compound RF component according to claim 3 or 4 
characterized by carrying said switch in said multilayer substrate. 
[Claim 6] It is the compound RF component according to claim 5 which 
said multilayer substrate has a crevice, and said switch is carried in 
said crevice and characterized by filling up said crevice with resin so 
that said switch may be wrapped. 

[Claim 7] Said switch is a compound RF component according to claim 1 to 
6 characterized by consisting of a GaAs semi-conductor. 
[Claim 8] It is the compound RF component according to claim 1 to 7 
which have a filter and is characterized by having connected said first 



diplexer, said second diplexer, and at least one terminal of said switch 
to said filter. 

[Claim 9] The communication device characterized by using a compound RF 
component according to claim 1 to 8. 

[Translation done. ] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the communication 
device using compound RF components and it available in the front end 
section of the compound RF components used for the field of a microwave 
circuit and the communication device using it, and the communication 
device corresponding to the radio communications system with which 
plurality differs especially. 
[0002] 

[Description of the Prior Art] In recent years, communication devices, 
such as a cellular phone, spread and much the methods and specification 
for a communication link exist. For example, as specification of a TDMA 
method, specification, such as DCS (Digital Cellular System) and GSM 
(Global System communication), exists in Europe. And in the usual radio, 
it communicates using the frequency band corresponding to any one 
specification. 

[0003] Recently in such a communication device, the so-called dual band 
machine which is a communication device corresponding to the 
specification from which plurality differs is proposed. For example, the 
dual band machine of DCS and GSM is equivalent to the frequency band of 
DCS, and the frequency band of GSM, and it communicates with the 
frequency band of DCS at a certain time, and communicates with the 



frequency band of GSM at a certain time. Thus, by treating the frequency 
band of two or more specification, with the frequency band of one 
specification, when it cannot communicate, it can communicate with the 
frequency band of the specification of another side. 

[0004] The block diagram of the conventional communication device used 
for drawing 7 as a dual band machine of DCS and GSM is shown. In 
addition, the sending signal Txl of GSM is [ 890MHz to 915MHz and an 
input signal Rxl ] 935MHz to 965MHz, the sending signal Tx2 of DCS is 
1710MHz to 1785MHz, and the input signal Rx2 of the frequency band of a 
signal is a 1805 to 1880MHz frequency band. 

[0005] In drawing 7 , an input signal is inputted and the conventional 
communication device 30 has the antenna 29 with which a sending signal 
is outputted, the compound RF components 20, the sending circuit 281 
which generates a sending signal, and the receiving circuit 282 which 
processes an input signal. The compound radio-frequency head article 20 
has a diplexer 23, the diode switch 21 for GSM, and the diode switch 22 
for DCS. A diplexer 23 has the terminal a27 connected to an antenna 29, 
the terminal a28 connected to the diode switch 21 for GSM, the terminal 
a29 connected to the diode switch 22 for DCS, signal path 23a with which 
it has a low pass filter property and which the signal of GSM is 
delivered, and signal path 23b with which it has a high-pass filter 
property and which the signal of DCS is delivered. The diode switch 21 
for GSM has the terminal a21 connected to a diplexer 23, the terminal 
a22 into which a sending signal Txl is inputted from a sending circuit 
281, and the terminal a23 which outputs an input signal Rxl to a 
receiving circuit 282. And a terminal a21 and a terminal a22 are 
connected at the time of transmission, and, as for the diode switch 21 
for GSM, a terminal a21 and a terminal a23 are connected at the time of 
reception. The diode switch 22 for DCS has the terminal a24 to which a 
diplexer 23 is connected, and the terminal a25 into which a sending 
signal Tx2 is inputted from a sending circuit 281 and the terminal a26 
which outputs an input signal Rx2 to a receiving circuit 282. And a 
terminal a24 and a terminal a25 are connected at the time of 
transmission, and, as for the diode switch 22 for DCS, a terminal a24 
and a terminal a26 are connected at the time of reception. 
[0006] The case where the sending signal Txl of GSM outputted from the 
sending circuit 281 is transmitted from an antenna 29 as an example of 
actuation of the compound RF components 20, and the case where the input 
signal Rxl of GSM received from the antenna 29 is inputted into a 
receiving circuit 282 are explained. When transmitting the sending 
signal Txl of GSM, the terminal a21 and terminal a22 of the diode switch 



21 for GSM are connected, and a terminal a21 and a terminal a23 are cut. 
And the sending signal Txl of GSM outputted from the sending circuit 281 
is inputted into a terminal a22 through wiring 281a, is outputted from a 
terminal a27 through signal path 23a, and is transmitted from an antenna 
29. Moreover, when receiving the input signal Rxl of GSM, the terminal 
a21 and terminal a23 of the diode switch 21 for GSM are connected, and a 
terminal a21 and a terminal a22 are cut. And the input signal received 
with the antenna 29 among the input signals which were inputted into the 
terminal a27 and inputted into the terminal a27, only the input signal 
Rxl of GSM signal-path 23a minds, and is inputted into a receiving 
circuit 282 through wiring 282a from a terminal a23 — in this way As 
for the compound RF components 20, a 900 to 1800MHz [ with a large 
frequency band ] transceiver signal is outputted and inputted by the 
diplexer 23. The transceiver signal of 900MHz near where a frequency 
band is narrow is outputted and inputted by the diode switch 21 for GSM, 
and the transceiver signal of 1800MHz near where a frequency band is 
narrow is outputted and inputted by the diode switch 22 for DCS. 
Therefore, the narrow diode switch of a frequency band is used as a 
switch for separating a sending signal and an input signal. 
[0007] 

[Problem (s) to be Solved by the Invention] Since the compound RF 
components 20 are carried in the communication devices 30, such as a 
cellular phone, a miniaturization and low-power-ization are required and 
it is also required that the miniaturization of the circuit board etc. 
should be attained by simplifying a control section to coincidence. 
[0008] It is some compound radio-frequency head articles 20, and the 
diplexer 23 which consists of a coil, a capacitor, etc. can be 
constituted in a ceramic multilayer substrate, and it can miniaturize, 
and there is also little consumption of power and it does not need to 
control. 

[0009] On the other hand, constituting in a ceramic multilayer substrate 
is difficult for the diode switch 21 for GSM and the diode switch 22 for 
DCS which consist of diode, a transistor, etc. , and a miniaturization is 
difficult and needs to control by there being much consumption of power. 
And since the compound radio-frequency head article 20 has the diode 
switch 21 for GSM and the diode switch 22 for DCS which are two switches 
equal to the number of the specification of the signal to be used, the 
problem that the miniaturization of the compound radio-frequency head 
article 20 is difficult, there is also much consumption of power, and 
control also becomes complicated has it. 

[0010] Moreover, since according to the conventional compound radio- 



frequency head article 20 it is discrete and a diplexer 23, the diode 
switch 21 for GSM, and the diode switches 22 for DCS are mounted on the 
circuit board one by one, in order to secure an adjustment property, a 
damping property, or an isolation property, it is necessary to add a 
matching circuit between a diplexer 23, and the diode switch 21 for GSM 
and the diode switch 22 for DCS. Therefore, components mark increase, 
and a component-side product increases in connection with it, and there 
is a problem that miniaturization and low cost-ization cannot be 
attained. 

[0011] Furthermore, in case the communication device using compound RF 
components is generally designed, the part excluding compound RF 
components from compound RF components and a communication device is 
designed according to an individual, and the process of finally 
combining both is taken. And in the design of the part except compound 
RF components, the configuration of the whole circuit is divided into 
the transmitting section and a receive section, and is designed in many 
cases. However, the configuration of the whole circuit is not with the 
transmitting section and a receive section, and the conventional 
compound RF components 20 are divided with communication system. That is, 
it is divided into the diode switch 21 for GSM which is the part which 
transmits and receives the signal of a GSM system, and the diode switch 
22 for DCS which is the part which transmits and receives the signal of 
a DCS system. Therefore, in case the conventional compound RF components 
20 are combined with the part except compound RF components, they have 
the problem that the design of the matching circuit between compound RF 
components and the part except a communication device to compound RF 
components becomes complicated, or circuit wiring for connecting becomes 
complicated. 

[0012] Then, by reducing the number of the switches to be used, this 
invention can attain miniaturization and low-power-ization and aims at 
offering the compound RF components with which control becomes easy, and 
the communication device using it. 

[0013] Moreover, needlessness or adjustment adjustment can do the 
matching circuit inside compound RF components easily, and this 
invention aims at offering the communication device using the compound 
RF components and it which can attain miniaturization and low cost- 
ization. 

[0014] Furthermore, in case this invention combines the part excluding 
compound RF components from RF components and a communication device, 
the design of the matching circuit prepared among both becomes easy, and 
it aims at offering the communication device using the compound RF 



components and it which can attain simplification of circuit wiring for 

connecting both. 

[0015] 

[Means for Solving the Problem] In order to attain the above-mentioned 
purpose, the compound RF components of this invention The first diplexer 
which has the first input terminal, second input terminal, and first 
common terminal, The second diplexer which has the first output terminal, 
second output terminal, and second common terminal, It has the third 
input terminal, third output terminal, and third common terminal. Either 
of said third input terminal and said third output terminal It is 
characterized by having the switch by which change connection is made in 
said third common terminal, connecting said first common terminal to 
said third input terminal, and connecting said second common terminal to 
said third output terminal. 

[0016] Moreover, the frequency band where, as for the compound radio- 
frequency head article of this invention, said switch carries out 
switching is characterized by including the perimeter wave number band 
of the signal outputted and inputted on said the first diplexer, 
diplexer, or said switch. [ said ] [ second ] 

[0017] Moreover, the compound RF components of this invention are 
characterized by uniting with said multilayer substrate, when it has a 
multilayer substrate, and said the first diplexer, diplexer, and said 
switch are carried in said multilayer substrate or it is constituted 
inside said multilayer substrate. [ said ] [ second ] 

[0018] Moreover, the compound RF components of this invention are formed 
by calcinating two or more sheet layers which said multilayer substrate 
becomes from the ceramic substrate in which the electrode was formed 
with copper by low-temperature baking, and are characterized by the 
inductor contained in said multilayer substrate consisting of striplines. 
[0019] Moreover, the compound radio-frequency head article of this 
invention is characterized by carrying said switch in said multilayer 
substrate. 

[0020] Moreover, as for the compound radio-frequency head article of 

this invention, said multilayer substrate has a crevice, said switch is 

carried in said crevice, and it is characterized by filling up said 

crevice with resin so that said switch may be wrapped. 

[0021] Moreover, as for the compound radio-frequency head article of 

this invention, said switch is characterized by consisting of a GaAs 

semi-conductor. 

[0022] Moreover, the compound RF components of this invention have a 
filter, and it is characterized by having connected said first diplexer, 



said second diplexer, and at least one terminal of said switch to said 
filter. 

[0023] Moreover, the communication device of this invention is 
characterized by using said compound RF component. 

[0024] Thus, since the compound radio-frequency head article of this 
invention can reduce the number of the switches to be used by 
constituting, miniaturization and low-power-ization can be attained and 
control becomes easy. 

[0025] Moreover, since the compound RF components of this invention can 
divide the configuration of the whole circuit into the first diplexer 
which is the transmitting section, and the second diplexer which is a 
receive section, in case the part excluding compound RF components from 
compound RF components and a communication device is combined, things 
can perform attaining simplification of circuit wiring for the design of 
the matching circuit prepared among both becoming easy, and connecting 
both. 

[0026] Moreover, things can perform the matching circuit which the 
adjustment adjustment between the first diplexer or the second diplexer, 
and a switch becomes easy, or performs adjustment adjustment becoming 
unnecessary [ the compound radio-frequency head article of this 
invention ] in order to unite the first diplexer, diplexer, and switch 
with a multilayer substrate, and attaining miniaturization of a radio- 
frequency head article, and low cost-ization. [ second ] 
[0027] Moreover, since the multilayer substrate which calcinated two or 
more sheet layers which an electrode becomes from the ceramic substrate 
formed with copper by low-temperature baking is used for the compound RF 
components of this invention, things can perform being able to improve a 
RF property and attaining low cost-ization. 

[0028] Moreover, since the compound radio-frequency head article of this 
invention unites the first diplexer, diplexer, and switch with a 
multilayer substrate and wiring of a circuit is also constituted a front 
face or inside a multilayer substrate, things can perform being able to 
reduce loss by wiring, consequently attaining low-power-ization of the 
whole compound radio-frequency head article. [ second ] 
[0029] Moreover, the die length of the stripline electrode from which 
the compound RF components of this invention serve as an inductor 
according to the wavelength compaction effectiveness since the inductor 
consists of striplines in the multilayer substrate can be shortened, and 
things can perform attaining a miniaturization and low-power-izing of 
compound RF components. 

[0030] Moreover, the communication device of this invention also does 



the same operation effectiveness so by carrying the compound RF 

components of this invention. 

[0031] 

[Embodiment of the Invention] The block diagram of one example of the 
compound radio-frequency head article of this invention is shown in 
drawing 1 . In drawing 1 , the same notation is given to a part the same 
as that of drawing 7 , or equivalent, and the explanation is omitted. In 
addition, the compound RF components used for the communication device 
which is the dual band machine of DCS and GSM are used for an example, 
and the following explanation explains them. 

[0032] In drawing 1 , the compound RF components 10 have the switch 3 
which changes the first diplexer 1 which is the transmitting section, 
the second diplexer 2 which is a receive section, and transmission and 
reception. The terminal al whose first diplexer 1 is the first common 
terminal connected to a switch 3, The terminal a2 which is the first 
input terminal into which the sending signal Txl of GSM is inputted, It 
has sending-signal path la which has a low pass filter property between 
the terminal a3 which is the second input terminal into which the 
sending signal Tx2 of DCS is inputted, and a terminal al and a terminal 
a2, and sending-signal path lb which has a high-pass filter property 
between a terminal al and a terminal a3. The terminal a4 whose second 
diplexer 2 is the second common terminal connected to a switch 3, The 
terminal a5 which is the first output terminal to which the input signal 
Rxl of GSM is outputted, It has receiving signal path 2b which has a 
high-pass filter property between receiving signal path 2a which has a 
low pass filter property between the terminal a6 which is the second 
output terminal to which the input signal Rx2 of DCS is outputted, and a 
terminal a4 and a terminal a5, and a terminal a4 and a terminal a6. A 
switch 3 has the terminal a7 which is the third common terminal 
connected to an antenna, the terminal a8 which is the third input 
terminal connected to the first diplexer 1, and the terminal a9 which is 
the third output terminal connected to the second diplexer 2. And a 
terminal a7 is connected to a terminal a8 at the time of transmission, 
and, as for a switch 3, a terminal a7 is connected to a terminal a9 at 
the time of reception. 

[0033] Here, sending-signal path la of the first diplexer 1 passes only 
the sending signal of GSM, and sending-signal path lb passes only the 
sending signal of DCS. Receiving signal path 2a of the second diplexer 2 
passes only the input signal of GSM, and receiving signal path 2b passes 
only the input signal of DCS. 

[0034] The compound RF components of this invention which has such a 



configuration output from an antenna the sending signals Txl and Tx2 
inputted into the first diplexer 1 through a switch 3 at the time of 
transmission, and the input signals Rxl and Rx2 inputted into the 
antenna are outputted from the second diplexer 2 through a switch 3 at 
the time of reception. 

[0035] In addition, since 1710MHz to 1785MHz and an input signal Rxl are 
[ in the case of the dual band machine of GSM and DCS / a sending signal 
Txl / 935MHz to 965MHz and an input signal Rx2 ] 1805 to 1880MHz 
frequency bands for 890MHz to 915MHz, and a sending signal Tx2, also at 
the lowest, a switch 3 must have a 890 to 1880MHz frequency band. And as 
a large switch of such a frequency band, there is a switch which 
consists of a GaAs semi-conductor. The frequency band of the switch 
which consists of a GaAs semi-conductor to the frequency band of the 
switch which consists of diode being about 300MHz is 1500MHz to about 
2000MHz. 

[0036] Thus, by forming the large switch 3 of a frequency band between 
an antenna and a diplexer, one is sufficient for the number of the 
switches to be used, namely, the compound radio-frequency head article 
10 of this invention can reduce the number of the switches to be used. 
[0037] Moreover, the compound radio-frequency head article 10 of this 
invention can divide the configuration of the whole circuit into the 
first diplexer 1 which is the transmitting section, and the second 
diplexer 2 which is a receive section by forming the large switch 3 of a 
frequency band between an antenna and a diplexer. 

[0038] The concrete circuit diagram of the compound RF components 10 of 
this invention is shown in drawing 2 . In drawing 2 , a capacitor CI and 
a coil LI are connected to juxtaposition, the end of a coil LI is 
connected to a terminal al, and, as for sending-signal path la of the 
first diplexer 1, the other end of a coil LI is grounded through the 
capacitor C2. And the other end of a coil LI is connected to the 
terminal a2. Sending-signal path la which has such a configuration has 
the low pass filter property of passing the signal of a frequency band 
915MHz or less. On the other hand, the end of a capacitor C3 is 
connected to a terminal al, the other end of a capacitor C3 is connected 
to the end of a capacitor C4, and sending-signal path lb is further 
grounded through the coil L2 and the capacitor C5 in order. Moreover, 
the other end of a capacitor C4 is connected to the terminal a3. 
Sending-signal path lb which has such a configuration has the high-pass 
filter property of passing the signal of a frequency band 1710MHz or 
more. 

[0039] Moreover, in the second diplexer 2, a capacitor C6 and a coil L3 



are connected to juxtaposition, the end of a coil L3 is connected to a 
terminal a4, and, as for receiving signal path 2a, the other end of a 
coil L3 is grounded through the capacitor C7. And the other end of a 
coil L3 is connected to the terminal a5. Receiving signal path 2a which 
has such a configuration has the low pass filter property of passing the 
signal of a frequency band 965MHz or less. On the other hand, the end of 
a capacitor C8 is connected to a terminal a4, the other end of a 
capacitor C8 is connected to the end of a capacitor C9, and receiving 
signal path 2b is further grounded through the coil L4 and the capacitor 
CIO in order. Moreover, the other end of a capacitor C9 is connected to 
the terminal a6. Receiving signal path 2b which has such a configuration 
has the high-pass filter property of passing the signal of a frequency 
band 1805MHz or more. 

[0040] Moreover, in the switch 3, a terminal a7 and a terminal a8 are 
connected through a transistor Trl, and the terminal a7 and the terminal 
a9 are connected through the transistor Tr2. The gate of transistors Trl 
and Tr2 is connected to the control terminals Vcl and Vc2 through Rl and 
R2, respectively. 

[0041] As for the compound radio-frequency head article 10 of this 
invention which has such a configuration, control voltage is impressed 
to the control terminals Vcl and Vc2 so that only one side of 
transistors Trl and Tr2 may serve as ON. At the time of transmission, it 
changes a transistor Trl into ON condition, and a terminal a7 and a 
terminal a8 are connected. And the sending signal Txl inputted from a 
terminal a2 or a3 or Tx2 is inputted into a switch 3 through sending- 
signal path la or lb, and is outputted from a terminal a7. At the time 
of reception, it changes a transistor Tr2 into ON condition, and a 
terminal a7 and a terminal a9 are connected. And the input signals Rxl 
and Rx2 inputted into a switch 3 from a terminal a7 are outputted from 
terminals a5 and a6 through receiving signal path 2a and 2b. 
[0042] The concrete configuration of the compound RF components 10 of 
this invention is shown in drawing 3 and drawing 4 . Drawing 3 shows the 
perspective view of the compound RF components 10, and drawing 4 shows 
the 10a-10a sectional view of the compound RF components 10. 
[0043] In drawing 3 , terminals a2, a3, a5, a6, and a7, the control 
terminals Vcl and Vc2, and Terminal GND are formed in the side face and 
base of multilayer substrate 8a on which the compound RF components 10 
consisted of ceramics of screen-stencil etc. Moreover, a crevice eight 
al is established in the top face of multilayer substrate 8a, and the 
bare chip IC 1 is carried in the crevice eight al. Inside the bare chip 
IC 1, transistors Trl and Tr2 and resistance Rl and R2 are constituted. 



In addition, although a crevice eight al is filled up with resin so that 
a bare chip IC 1 may be wrapped, illustration is omitted here. 
[0044] Moreover, although illustration is omitted in drawing 3 , in 
drawing 4 R> 4, the first diplexer 1 and second diplexer 2 are 
constituted inside multilayer substrate 8a, and, as for the compound RF 
components 10, heights eight a2 are formed in the crevice eight al. And 
the first diplexer 1 prepared in the interior of multilayer substrate 8a 
is connected to the transistor Trl constituted inside the bare chip IC 1 
through beer hall 8dl and a wire 8cl. Moreover, the terminal a7 formed 
in the side face and base of multilayer substrate 8a is connected to a 
transistor Trl through beer hall 8d2 and a wire 8c2. And the crevice 
eight al is filled up with resin 8b so that a bare chip IC 1 may be 
wrapped. 

[0045] Here, by forming the heights eight a2 which carried out 
abbreviation coincidence in the height of a bare chip IC 1, the wiring 
activity which connects a wire 8cl, beer hall 8dl, and a wire 8c2 and 
beer hall 8d2 becomes easy, and working efficiency becomes good. 
[0046] It fills up with resin 8b so that the compound radio-frequency 
head article 10 which has such a configuration may wrap the bare chip 
and wire which were carried in the crevice eight al of multilayer 
substrate 8a. Therefore, the bare chip and wire which were carried in 
the crevice eight al can be protected from an external impact etc. 
[0047] Moreover, since a coil and a capacitor consist of stripline 
electrodes and are built in or carried in the ceramic substrate, the die 
length of a stripline electrode can be shortened according to the 
wavelength compaction effectiveness. Therefore, since the insertion loss 
of these stripline electrodes can be reduced, a miniaturization and low- 
power-izing of compound RF components are realizable. 

[0048] Moreover, as for multilayer substrate 8a, it is desirable to form 
by printing circuit elements, such as a stripline, to each of the sheet 
layer which consists of ceramics which used the barium oxide, the 
aluminum oxide, and the silica as the principal component by screen- 
stencil etc. , carrying out the laminating of them to it one by one from 
a top, and calcinating with the burning temperature of 1000 or less 
degrees. By using such a low-temperature-sintering ceramic substrate, 
instead of, silver, palladium, etc. can use copper etc. and can form an 
electrode. When copper is used for the electrode of the compound radio- 
frequency head article 10, compared with the case where silver, 
palladium, etc. are used, high frequency properties, such as Q value, 
become good, and a manufacturing cost becomes low. In addition, in this 
example, although explained using the example in which one bare chip is 



carried in the multilayer substrate, two or more circuit elements of a 
bare chip or others may be carried. 

[0049] The block diagram which is another example of the compound radio- 
frequency head article of this invention is shown in drawing 5 . In 
drawing 5 , the same notation is given to a part the same as that of 
drawing 1 , or equivalent, and explanation is omitted. 
[0050] In drawing 5 , the compound radio-frequency head article 11 has 
filter 7a which has a band pass filter property between a terminal a7, 
and a terminal a8 and a terminal a9, has filter 7b which has a low pass 
filter property between a terminal a8 and a terminal al, and has filter 
7c which has a band pass filter property between a terminal a9 and a 
terminal a4. And filter 7a removes the noise of the transceiver signal 
outputted and inputted by the antenna, filter 7b removes the noise of 
the sending signal inputted from the first diplexer 1, and filter 7c 
removes the noise of the input signal inputted into the second diplexer 
2. 

[0051] Since the compound RF components 11 which have such a 
configuration can unite Filters 7a, 7b, and 7c with a multilayer 
substrate, the adjustment adjustment between Filters 7a, 7b, and 7c, a 
switch 3, the first diplexer 1, and the second diplexer 2 becomes easy, 
or it becomes unnecessary to prepare a matching circuit. 
[0052] In addition, in drawing 5 , although Filters 7a, 7b, and 7c were 
illustrated, only 1 of Filters 7a, 7b, and 7c or two may be prepared, 
and you may prepare between a terminal al, and a terminal a2 and a 
terminal a3, between a terminal a4, and a terminal a5 and a terminal a6, 
etc. Moreover, Filters 7a, 7b, and 7c may be constituted on a multilayer 
substrate front face, or may be constituted inside a multilayer 
substrate. Moreover, as a filter, the filter of arbitration, such as a 
high-pass filter, a low pass filter, a band pass filter, and a notch 
filter, can be used suitably. 

[0053] The communication device of this invention is shown in drawing 6 . 
In drawing 6 , a communication device 12 has the compound RF components 
10 and antenna 9 which were explained by drawing 1 , a sending circuit 
81, and a receiving circuit 82. The antenna 9 is connected to the 
terminal a7. It connects with a terminal a2 through wiring 81a, and the 
sending circuit 81 is connected to the terminal a3 through wiring 81b. 
It connects with a terminal a5 through wiring 82a, and the receiving 
circuit 82 is connected to the terminal a6 through wiring 82b. 
[0054] The communication device 12 which has such a configuration is 
divided into the first diplexer 1 whose configuration of the whole 
circuit of the compound RF components 10 is the transmitting section, 



and the second diplexer 2 which is a receive section. Therefore, in case 
the communication device 12 using the compound RF components 10 is 
designed, the compound RF components 10 can design independently the 
sending circuit 81 and receiving circuit 82 which are a part except the 
compound RF components 10 from a communication device 12, and the 
process of finally combining these can be taken. Therefore, in case a 
communication device 12 combines the compound RF components 10, a 
sending circuit 81, and a receiving circuit 82, the design of a matching 
circuit is easy for it, and it can simplify circuit wiring for 
connecting. 

[0055] In addition, in drawing 6 , although explained using the compound 
RF components 10 which do not have the filter, it cannot be 
overemphasized that a communication device 12 may have a filter like the 
compound RF components 11 shown in drawing 5 . 

[0056] Moreover, in each above-mentioned example, although explained 
using the diplexer with a high-pass filter property and a low pass 
filter property, even if it uses the diplexer which combined the high- 
pass filter property, the low pass filter property, the band pass filter 
property, the notch filter property, etc. with arbitration besides this 
combination, it cannot be overemphasized that it is what does the same 
operation effectiveness so. Moreover, as specification of the sending 
signal used for the compound RF components of this invention, or an 
input signal, PCS besides GSM or DCS, W-CDMA, DECT, AMPS, PDC800, PHS, 
etc. may be used. Moreover, a transistor, diode, etc. may be used 
although explained using FET as a switch. Furthermore, it is not 
necessary to prepare a capacitor and a coil in the interior of a 
multilayer substrate, or to prepare them outside, and to necessarily 
constitute each diplexer using a multilayer substrate. 
[0057] 

[Effect of the Invention] Since the compound radio-frequency head 
article of this invention can reduce the number of the switches used by 
forming the large switch of a frequency band between an antenna and a 
diplexer, miniaturization and low-power-ization can be attained and 
control becomes easy. 

[0058] The compound radio-frequency head article of this invention 
moreover, by forming the large switch of a frequency band between an 
antenna and a diplexer Since the configuration of the whole circuit can 
be divided into the first diplexer which is the transmitting section, 
and the second diplexer which is a receive section, In case the part 
excluding compound RF components from compound RF components and a 
communication device is combined, things can perform attaining 



simplification of circuit wiring for the design of the matching circuit 
prepared among both becoming easy, and connecting both. 
[0059] Moreover, things can perform the matching circuit which the 
adjustment adjustment between the first diplexer or the second diplexer, 
and a switch becomes easy, or performs adjustment adjustment becoming 
unnecessary [ the compound radio-frequency head article of this 
invention ] in order to unite the first diplexer, diplexer, and switch 
with a multilayer substrate, and attaining miniaturization of a radio- 
frequency head article, and low cost-ization. [ second ] 
[0060] Moreover, since the multilayer substrate which calcinated two or 
more sheet layers which an electrode becomes from the ceramic substrate 
formed with copper by low-temperature baking is used for the compound RF 
components of this invention, things can perform being able to improve a 
RF property and attaining low cost-ization. 

[0061] Moreover, since the compound radio-frequency head article of this 
invention unites the first diplexer, diplexer, and switch with a 
multilayer substrate and wiring of a circuit is also constituted a front 
face or inside a multilayer substrate, things can perform being able to 
reduce loss by wiring, consequently attaining low-power-ization of the 
whole compound radio-frequency head article. [ second ] 
[0062] Moreover, the die length of the stripline electrode from which 
the compound RF components of this invention serve as an inductor 
according to the wavelength compaction effectiveness since the inductor 
consists of striplines in the multilayer substrate can be shortened, and 
things can perform attaining a miniaturization and low-power-izing of 
compound RF components. 

[0063] And the communication device of this invention also does the same 
effectiveness so by carrying the compound RF components of this 
invention. 
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* NOTICES * 

JP0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing one example of the compound 
radio-frequency head article of this invention. 
[Drawing 2] It is the circuit diagram showing the example of the 
compound RF components of drawing 1 . 

[Drawing 3] It is the perspective view showing the example of the 
compound RF components of drawing 1 . 

[Drawing 4] It is the lOa-lOa sectional view of the compound RF 
components of drawing 3 . 

[Drawing 5] It is the block diagram showing another example of the 
compound radio-frequency head article of this invention. 
[Drawing 6] It is the block diagram showing one example of the 
communication device of this invention. 

[Drawing 7] It is the block diagram showing the conventional 

communication device. 

[Description of Notations] 

10 11 — Compound RF components 

12 — Communication device 

1 — The first diplexer 

2 — The second diplexer 

3 — Switch 

la, lb — Sending-signal path 
2a, 2b — Receiving signal path 
Txl, Tx2 — Sending signal 
Rxl, Rx2 — Input signal 

81 — Sending circuit 

82 — Receiving circuit 
9 — Antenna 
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A yffcStt, 

mtm** mm— cor a rv^^rx^mtm-^yA 
w«**tf i t &#itk-r& , tf^ii i t=Kffi«oa^ft 

JUi£Sflp D p» 

(i 2 £IB»^^fl^**l(A. 
[f*5f<iM4] mrfE^if»K(i, 

imsm s ] MiE^JiMRt , Miax a -y 

[ffcftJH 6 3 MIE^if»i(i:E»* L , MIBX >f 
mriaDOgPtfStSI^±*$tiT ^4 i k * #mt , If 

[ If 7 ] MIBX >f >y f>(± , G a A s & 4 

&ik£#fiStk-<h&, lfi*JSl7 1 jM6cov^^HCiatfc 
c9*£W5fegBp Q p. 

[If3<if8] 7^WS:tL, 

mriam-^) ?Ay^7 *rmf mi ess-co ^ r u ? ^ a 

[|f*lJ!9 ] lt*ll 1 7iM8 Wvf ft^fEI&O*^ 

[||BH?)Pffl3r§£HJJ] 
[00 0 1] 



Mft^SO 7nyixy KSfcfflJB"TI6&*-&ttH»S 
[0002] 

(f, TDMA*5«^StSfc LTJ4, 3-07^TliDC 
S (Digital Cellular Syste 
m)WSM(Global System comm 
u n i c a t i o n ) 3rk<»§^«^S „ -?"L-T\ 

[0003] zcox o -^mmmmza^x , m^xn. 

GSMtOfa T)W ^Hill DCS ^M^W t G 
SM<ofl«dBF»fcfc*fJ6U £ 5-S.B#«i:DCS^JlIiftifc# 

•ciifi^t. 4^s>s»(iGSMcoja^t^-cafi^-r 

[0 0 04] !7HDCStG S Mt Ofa7;l/^'y 

1 #*8 90MHzH915MHz, Sfffl^Rx 1 ^ 
935MHzK965MHztfel DCSc7)MfIfI 
§Tx2*>'l 7 1 OMHzKl 785MHz, gftft 
?Rx2iU 80 5MHzH 1 8 8 0 M H z C0jf|^f4 

[000 5] El7tC:fcUT, ffi|*OaiffilB3 0{±, S 

ftfi-s§-a*A7j£*u ismfi^ i m7j$tL4T>'x^2 9 

k , a^-aJM^gCp n n2 0 fc , iHfifl-^-Sr^^-tirSillfl 
0K2 8 1 k , aS«#*«BB-^iSeillB 282^ 
WS. S^g»p D n 2 0(l ^7kn23tG 
SMmfA X-VXA 7f2 1 tDCSffl^^-FX 
^7f2 2t^t«„ ^T^^-»f2 3(i. 7yft 

2 9tSa«S*t4SffF a2 7k, GSMffl^^-KX 
^7f2 1(;SISil^Sfa2 8L DCSffl^* 
-h'XW «yf-22fcSSRS*l*JB : Fa29i:, nw« 

7^wsKtLGSM o«-^#'fs3* § sh, & m^mn 

23 at. A>f;U7 -r/t'^WttSr^rtDC S<0fl^5&* 

^ a 2 1 k , BHiEK 2 8 1 *^iiffft^-T x 1 tfAt) 
$ix§S^ a 2 2 k , SflSIS 2 8 2 ^^flfl^-R x 1 
Srffi7J-rS^?a2 3k^*-rS. ^LT, GSMffl^' 
>fjj--HX>f Hi, jiflB#iiS^a2 1 tffifa 

2 2 fc#J$R3*U SflB#(4S^ a 2 l«fa23t 
DCSffl^t-K^ >y^2 2ii, 
2 3 *qjgRS*t*SSHF a 2 4 fc , alflOS^ 2 
8 1 fr$>mim*Tx. 23&«A*S#i&#F : a 2 5 kgft 
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HI&2 8 2tcSftft#Rx 2 Zfttt&iQ? a 2 6 fc £ 
iTT&o *LX. DCSi^^-F^-^7f2 2(l 
i^flKftiSg^ a 2 4«fa2 5 Sfl&S 
(±*fff a24J:Sfa26t j&*K8(§*1.* . 

[0006] a^-«M^fPp n n 2 oamffrntHb LX , m 

mmm 2 s 1 aj^j $ n/t g s Moiimft-^T x 1 # 

SJftSflJfcG S McO^fiff-f-Rx 1 **5fm|Hr»2 8 2 

^2 1 «fa 2 1 tSfa 2 2 fcjWJNKS^ S^a 
2 1fcSB?a2 3fc**fl!J»r5*t4. jHftHIS§2 
8l3&»feaj*L3tGSM<03Sm^Txll±, SS2 8 
laS^Ltgfa2 2tcA^)§iX, «#SH» 2 3 a £ 

m$fi&« GSM^gftft^-Rx 1 Sr^fl^-^* 

^fcli, GSMI^^-W^yf2 1«fa2 1 
fcWPa2 3fctf««W3*U Sfa21 tffifa22t 

«fa2 7CA*8il, S^a2 7tcA^l§iX 

fc«Hi*e> o%gs Mco^mm^R x i o^^ft-^-s 

ft 2 3 airL«fa 2 3A»6ffiift2 8 2aSr^LTS 

«W2 8 2 tA^s^s;«o=t 5 tc, m^mm-mmffn 

2 0(4, ^71/7t2 3fcfc^lHft#W'M£V*9 0 0 
MHzHl 8 0 OMHzc^M^Mfl^^Atfcfr^ft, 
G S Mffl^M 3J-— h'X>f >y f- 2 1 £fc^iK3&ffW3gfct * 
9 0 0MHz OjfiffOSSff ff -^Affi^ DCS 

o m h z miEmiom'smm^Amti . *tf>fc 

LT, Jtl^i^^^^r-f^-KX^ -y^fflV^ft 
[0007] 

[f§^»#tL «t a k-thmmi m&mmm&,2 o 

{4, »WfWS*ifoiI'(^SIB3 0fcUB«S*i*fc«>, >h 

[0008] ft£ffiffl*fcffiA 2 o to— ff-cft 0, ^Mv 
^xy7 t yimTmf&Zti&WTl'?y-2 3(4, 
S >y ? ZMWm tsMlfetS ; b , 'J^b^tS 

[0009] r-f K , h7>yX?ft« 

SflfcGSMflW-'f 3f— T**-f 7f2 lMDCS^" 
^ft-W-f'yf 2 2I1 -fe^i •y?£JB3£Ki*jt;:flij£ 

2 0«4, fflV^m^ffiW«0JRt^L^-oc7)X>f yf- 
^t-l'X^7f2 2^tntJ6, ^ftJHMSPtP n 2 



[0010] ifc. ^*ftS^M«SPp a n 2 Otc ifi 
{f, 7*>f7V7t2 3, GSMl^Mt-KX^'yf2 
lSt/DCSffi^^-h'X^f yf2 2if^/!J- 

2 1 RVD C Sfflr-f FX-f 7f22t «IHfcaS# 

[0011] SEfc, HftfcW^SfliHWiHrfrffl^fciWI 
§6«£Rff-*-*IIK=(4, ffi^jgiSaffti:, fflfl^B^ 

«^SJW|^gP n a n £I^V^^a!^fgftti3^T{4, ^com 

KMfr>mfti*mfmb5tmxb izM?xm+~t& z t 
bz*>t>\ mMcom^m&msh2 o*4, him 
^ftcvffi®.&mm?$b i gm&bTi$%< , iiffl^xxA 

•C^hWlTV^. i-sfirfc-fe, GSM^c7)fi-§-SriiSfI^ 
Sat^tr&SGSMffl^^— h*X>f -yf-2 It, DC 

smcom^m^mi- z^trcfo & d c ^- k 

-^■iSJf}^g|5n n p2 0{4, ft^iVJfijftffiiHt^l^V^lff^&IB 

[0 0 12] ^iT"3p=l|BJ](4, fflV^X-f •y^-COSt^Ji 
[0013]4fc, *IS««, 

S-^0^^X{4S-^i^^afC# , W^-ffcfcfi 
SM£ffiffi^4 i i: * SWt^S . 

[ o o 1 4 ] set, *%bj{4, mmmffl&b , ®i^a 

[0015] 

m-^M^-b'm-^ti^bm-^m. 
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[00 16] 4ft. 4Maft^ffiHiftftHiM:« irafEx 

[0017] 4ft. *n^a^iSJf«ataiiffi(i. 
-rvt^nrnmixA 7t*«, mib^jimc^iss 

ft. Xtis i9ae#Ji«R<0rt*fcfl!lRS*i.4ifcfc:j:o 
[0018] 4ft. *^Bj(7)a^sJgfegPa(±. MIB^ 

75-i yx*ffif&$tiX^2>Zbt:%mb-t&, 

[0020] 4ft. ^BJ^It^W^SPtftJi. WIS# 

[002 1] 4ft. *^BflW^sJ3l&gP n D n (i:. 

[0022] 4ft. *^o^©Jf &gPn n p(i. 7 4 

[0023] 4ft. *JMB<0iffiUa»i, flfflBft^WS 

^p D n ^ffl^ft i h £#mk -r £ . 

[00 24] ioidtffl^S^ttiO. *8ffin<z> 

[00 2 5] 4ft. *^c7)^aJf&gPn D p(i. 0^ 

Xfo £ m-^r-f rv^ti: K4Ht* - fc £ ft 

^■|!Fll^lftthe«SSfc:=SrO, 4ft. W#£f»r-&ftft 

[0026] 4ft. ^0fltO^«Jl|feSP n a p(i;. m-co 
¥4yv?+rb%^ <r>¥47V9+rbx4 v^-bZ . # 



ft. smmm&cD'm^ &ax hittm& ; t t 

[ 0 0 2 7 ] 4ft. *^BH«a-^i«JSI^gRffi{±. 
8M2)££ftft-fe9S y?.XfflKa»62r$«»0>5'-T* 

M*» tt£3£Tf £ £ 4: . 4 ft . x ML£IS 

[ o o 2 8 ] 4ft. ^wmm>mwtm&&\±, m-co 

¥47V7*rbW>—<n>-yA7V9*rbx4 vf-bZ. 

mmmiz-mtL. mmmm^^mxm^mmx^ 

g&fcjf j£2ft£ftft, J: 4«**fiSSW-4 i fc # 

mz>zbtfzb&Ti&« 

[ 0 0 2 9 ] 4ft. *f|Beo^«Jl)iSgPp D n {i. >f 
ftft. ^M^&St i 0 . -f >^*? ^fc*WMJ7 

*. 

[ 0 0 3 0 ] 4ft . *ffii^!1»»i . *5KBwa^- 

[0031] 

mv&-t%> . ^rfc . J3lT^)RWCli s DestGS M«f 

3. r 7 w? ^ « afi^H t ffl ^ 5 AjaiKaiiRi 

[0032] 01 icfcWC, 1S^r«Jl)iSgp n a B 1 0J±, iS 

mmxfo&m-cDi?~4 7U7itib, a©»-c*ftssz 

3(c«BKS*L&JS-^)^eiiffptr**iffpa It, GS 
Mcoiiftfl-^-Tx 1 *«A*Sit*S5— «A*#F"C** 
SB? a 2 k . DCS COjUftfi-f-T x 2 ^AS] S til W>~ 

k. Sfa 1 tSfaSt^WWm?^;!^ 

&*-r^iififi-fM i b fc . ri^ 

SSf a4t, GSMWSilifRx 1 ^m^StL^SS 
— <0ffi^HfffC»&iffFa5i:, DCSWSffiffi^-Rx 

a 4 t a 5 i «PIOO-y « 7 ^ /Ij'Stt^ ttS 
Sftfi^igJS2 a £ . Sfa4tSfa 6 b C»VW 

>U7 ;k^#tt^*-r^^fifi-f-igs&2 b &*-r 

4. X>f-y^-3{i. Ty7~rt,zmWl$tlZ>M=<F>2imi% 
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•9-2 izmmznhm=coftjim'Tfo&m^- a 9 1 ^ 

a 8 CtSSiX, glIB#{iffi^ a 7 a 9 df^S 

[0033] z\zx\ m—<r>v4 ?v?*r\ cornmm^- 
ami aHGSM(Dmmm^)^mm^. rnmrn^- 

w^a^Sit, giifi-^-^2 b{±D c s^ftfi-^ 

[0034] zcoiozm&LZtt&^micoMitnm 
mmt. mmmtem-coy-i 7°v?*r 1 ^zx^tttz 
Mfifi-f-Txi. Tx2^-i7f3^uryft 

x 1 , Rx2£>U •y^3 2r^LTIg~^)^'-f7°l-^^ 

2^A>tH7j-ri.o 

[00 3 5] GSMtDCSi:Ofi7;l/A>K 
McOWsS, SUftft "f-T x l^'890MHzH9 1 5M 
Hz, jilfft-^Tx2*U 7 1 OMHz^l 78 5M 
Hz, Sftfl-t Rx 1^9 3 5MH z^A>9 6 5MH 
z, SfIft^-Rx2 7t)U 8 0 5MHzi^ 1 88 0MH 

90MHzMl 8 8 OMH zOjfl^fi^JS^ff^^tt 

0 0MH z|SST"J>.g>«tWLT, GaAsf|*H 
•y^commk^mZl 500MHzK20 0 
OMHz^JST*^. 

[0036] icOid t*%BJO^«Jl)iSgP n a B 1 0 

[0037] ttz. ^mmnm^mm i&siitft 1 o«, m 

S^-^'-f 71/ :7-tf 1 i: , gfigrcfc 6*S— 0^4" 7° 

2 t IZttlfZ Z\ t tfT% h . 
[00381 12 ^^^BJco^«Jl|iSgP B a p 1 0 

l em\t fi-ffflS laii, yfytc U3-i;i/Li 
k ^M^Jttf ^£ *X, 3^;|/L1 CD— a 1 «f 
iiSft, 3-f;lxL 10«^3>-f ; >HfC2^^-tTt# 
flfi^^TV^ 0 LT, 3^;Hl«iSfa2C 

lall 9 1 5MHzJilTcOMIi!gi!c^^)fI-^Sraii§ 



S§1 3yfytC3 a 1 fc* M§ 

il, ayx>tfC3 0«*^>'7 ? y^C4<73-^fg 
ige£ix, StrJ-f/H^hrjyx'y-tfC 5 h SrNIt/fL 

i b u 1 7 1 o MHxvxt^mmmmcoimit 

[0 03 9] HI— <7)?'4 y°l/7*)-2! l Zii\>X . S 

fift-S§M 2all =J y^V+fC 6 t A )V L 3 k #M 

ix, 3^f;|/L3 O-S^W a 4 
ft , 3-f;K3 <7)«^ 3 >-r y if c 7 £ tf- 1 T Sftfi § 

a, 9 6 5 mh zjaT«fflaa8f»«wfi^*3JBis-tt'4 

bii, a yfytc 8 a 4 tfllSix, 3 

gSS2bji, 18 0 5MHz £Lh«JBaafc»«<^^* 

[0040] X-f 7f3K^T, Si^a7tS 

fa8tlif7yy'X 7 Tr 1 ^^tT^M^^X, Sra^ 
a 7 t SIHF a 9 fc « h 5 9 T r 2 * ^ t TSf ic§ 
ixTV^„ f^yy'XHrl, T r 2C0^— hlt^tl 
?tlR U R2 ^^tTWUPiiHFV cl, V c 2 tcffiR 

[004i]r»J:5 Zffif&Ztt&^WcoMiirmm 
iftMShl Oii, h^y^Tr lStXTr 2C0— ^jCO 
^^'O N t J: d t , mmtfZT-V cl, V c 2 tcfflflf 

ON«It§tl, «HF a 7 ffrf a 8 t jfi^ftR§*l4 . 
-etT, S^a2i,L<(ia3*^A7J$^xSMfifi-^ 
Tx 1 t, L<(iTx2ti iHftfi-^^S&l atL<l±l 
b^U74 '7f3CA*§il, S^f a73&^ai7J$ 
flh, SflB#t:{±, f7yyX^Tr2*'ONt.ll^ 
ix, iffF-a7i:«HF-a9fc!WB8ttSfLi. -tLT, SB? 
a7KX-f -yf-3fcA7J§ixSSfift-f-Rxl, Rx 
2«i, Sfflf#SS#2 a, 2b^^U, ffifa5, a 

[0042] 03S.VH4 fc, *^HJO^SJljSgP,Pp 
1 0(?)Ifrfi%M^it. H3ii:a^JS&gR B D Bl 0 
Oi^l^Sr^LTfcD, El4«i«-^fl^gp [ ffil Ocoi 
0 a- 1 0 ail?ffiEI^*LTV^ 0 

[0043] H3ti3V>T, a-^ftJUiSSPifp 1 Oii, -fe 

!®fa2, a 3, a 5, a6, a 7 i: „ fflfPS^V c 

l, Vc2t, «HFGNDk*»^^U— >%im%:k"lzi. 
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§G8a lmm^ti. B8altl±\7f77IC 1 

&mkztix\*&. ^Tf^Ti c i<nftmm. by 

y=JX?Tr 1, Tr2L filRl, R2fcA*«jK§ 
*1T^4, =5:33. DflgP8a 1 fcii, ^TfyTI CIS 

[0044] HS-CliH^i^BtfCV^ft* 1 , El 

t^-c^r-f 7V?7M t^-^71/;t2 t **» 
&§*!, E0at8a lfciM|t8a23MRJt6*tTV%4. * 

Hi, ^T^-y^I C l^lBtcaBSS^h^^^ 
^Tr l(;b'7*-^8dl fcV>f^r8 c 1 i: Sr^LT 

8d2J:7^ J r8c2J:^U«IUl^» -f- L 
T, Dfl*8a lfcli, <7f77IC 1 Sfctf J: 3 fcffl 

[004 5] <7f 7 71 C lCO^fcBg— % 

L^Ag|58a2£l£Jt4ii:fcJ;9, 7^8cl fc f 
T#— ;P8 d 1 , MX, 7^ft8c2fc h'T* — IVQ d 

Sr4„ 

[0046] roia =5r«jj£*^rn.a-^i«jf isauift 1 

Oii, #«MR8 a<7>G0gK8 a lCMLfc^Tf '/7 
at^7>f^*fitfJ:dt=»Jli8b3&9js«S*tTV^. L 

[004 7] a-f;l^3yr>t^'7lij-y77 

5 -f >wmcDM% &ism?& z t 4 . fti t , ; 
-sco-c-, «^-ftJS«!fegp I a^J^i[:s.y ; 'ffi?i»«7j^ 

[0 0 4 8] tfz, ^fll8a(i IMf-fJ^A, SS 

£>3r4>— hSco^^ixt, 7h >J 7 75^( ys&fcV) 
m$mm%:X7 V ->WMVj: tlz£ D EPf'J U -ea 6 £ 
J^JRJCHWU 1 0 0 OjmT0>*W£Sflrr«Jfc$- 

Ji, ^^S^A^tffl^fcfltefcifc^T, Qffi^ 
4. =5rfc, *SStt«fc*JWtii, ^U»:^7f77 

# — ;> wubks v > h mmmzm^^ximiLfztiK 
ktt^- -v y^omcDmmTtfm.mmmmztix v ^x 

tin. 



[0049] H5 Iz^WMcoMizmfflmfc&coMcomM 

[0 0 5 0] H5£*JWt. SteSJf iftSfoHi 1 Hi, if 
fa7i: «HP a 8 , «HF a 9 i; ^lat^ K-^-X 7 -f 
^iS^07 ^;^7a^tL, Sfa8hSifal 

U ffif a 9 tSf a4 fc«:^7FA'X7 

tt£f^o:7 ^/k?7 c SrWLTV^, ^LT, 7^/1^ 

7 a{ir^^A{±}7J$tL^ii^fifI^-<7)y-f XiHi 
*U 7^/P^7b(ilg-<7)^7V^-tM^^A7J§ 
*l 4 iififl-f-^ X£|Sfc£L, 7-(M7c(i$zw 
74 7V^t2 1 A7J $ *l4SfffI^) y A X* 

[0 0 5 1 ] iOJ: 3 &^£*^4*&»J5tfc8ISiHrl 

Hi, 7^W7a, 7 b, 7 c fc^JWeKfc-fltfW- 
4£k#*T'#4*:#>, 7^/^7a, 7b, 7 c t , X 
>f yf3 i: , gl— <9*W 1 fc , gf"^-* 71/ 

[ 0 0 5 2 ] HStfc^Tii, 7</^7a, 7 

b, 7 c SrH^L^, 7^/|/?7a, 7b, 7 c <7)|*1 

<z>— ttzliZ^tzmmxh iv^L, SfaUS 

fa2, S^a3tora1, Xti, Sfa4hSfa5, 

a, 7b, 7d±, $>mmm.mmzffif&Lxi>. $>mm 

ffi.<r>nmzffi$LLXh£^> &fz. y j)U?tLXte. 
)V-?mf; v^y j !V?mcr>&n<r>y a iv^^mMttvi 

[ o o 5 3 ] 06 ^zmcowmmw^-t, H6 1 

fc^T, jlfliSSH 1 2 ii. El 1 T«9|Lfc«-£ftfl*jW 
Al 0fcTyx7-9-!:jlfIIIIg&8 1 fc ^fi 0S§ 8 2 t £ 

0K8 1 iiffiH8 1 a ^LTSfa 2«fMSix, IB 
asibt^l/CJft^aSfcSSRSflXV**. gillUS^ 

8 2ttKtft8 2a*^LTiffpa 5fcSSRS*L, IS8S8 
2 b Sr^LTS^ a 6 fcjftgt 3*170*4. 

[0 0 54] ^Oj;d^«fi!c^*^-^affgai 2(i, 

^ ^ 2 fc fcihwi-r v * 4 . Ltzifi-ox. m^mm.^ a 

1 2^^^ftM^ n D n l 0£KH^^T'£>45*filI! 
S§8 1 hSfI0S§8 2 fc S , iS-^ftJWIMgPA 1 0 bltm 
t,zmi L , fc v *d XS^ t 

4 i k j&*trs 4 . L7c^ot, ii-ftsa i 2 ii, m-sm 
MMffish i o tmmm%Q 1 kSficuiKs 2 1 £*a^ 
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[00 5 5] 06fctjwc, 

1 2 &m 5 fc^rr»&W«»aiift 1 1 <n ± a 7 /k? 

[00 5 6] ifc, JJ&ftUffcWttsv^tt, ;vf^* 

Tii, GSM-^DC S<5D{i*\ PCS, W-CDMA, 
DECT, AMPS. PDC800, PHSft'iJ: 

[0057] 

*ffe B J^«i^ftJf&§l5p a p(i:, Jf«3RW« 

[0058] tfz. ^mm^m^Mm^^i. mwm 
R(t « ^ fc fc =t o , mw^Hcojuis t ssmarc* * 

[00 59] #ffeHJ^^W^gflp D pt±. m-co 

¥A yv?*r bW>zL<r>-fA yv?+rbxA v^-tz „ # 
coy a yvt^-bxA v*iz<mpM&mg8ma t & 

[00601 4^, *^co1i^)S&g|I B D p(i. ««# 



mmmiz-mt i , ©seisin t> #e *KosiHX(ii*i 
[0062] jft. *^0j]oa-^ftjwii!ggPp n Rji. -r >-r 

&gfflflSK%tCj:9, A>?7?b%:Z>XbV 

a ynmioMZ zmmt& ; b . mm 
m^'mitb mmm^itb z. b t 

[0063] ^ LT , *^H^afI^St>. *^B^co^ 

^•«jwiissEp D p&*ita^s c: 1 1 «fc oTPi«o^s^*-r 

[01 ] *^afl««^ft^gPp a pO-HWJ^^7"o 

[02 ] El 1 ^a^ftJf|^§|5 n a n OS^j^^^[i]if§|2|T- 

S)4 „ 

[ si 3 ] si i coM^-mmm^&co M#M&^t$tw? 

$) o 

[04 ] El3^a^&MI^§l5p a pO 1 0 a - 1 0 alffBEl 

[EI5 ] *^oa^aJfii!gg|5 I ppOSijosiSi^j^^-t-y' 
[06 ] *5fiBHw3ffli SKo-^5fM^^7"n - y 
[07] #*^afI^Mtr^-f-7"n ^ 4 . 

[W-f-^HJ] 

10,1 i-msw;m%zmff n 
1 2-afisa 

1---H— ^7k?t 
3-XA vi- 

i a, i h-mmmm 

2a, 2b-Sfi«-^|i» 

Txi. T^2-mmm^r 

Rxl, Rx2---^fffl-^- 

8 i-mmmm 
8 2-3tmvm 
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[NT] 




(51) Int. CI. 7 

H04B 1/50 



F I 

H04B 1/50 



(##) 



02) mm mm mm 

£4fcttH»fB5rrt 



(72)%HB# 4^ft MB 

MfBW^|SlMTU^#z:TB26#10-^ 

F^— A(##) 5J006 KA01 KA11 KA24 LA21 PBOO 
5J012 BA03 

5J024 AA01 BA11 CA09 DA01 EA01 
EA02 

5K011 BA03 BA10 DA02 DA21 JA01 
KA01 



